Objectives-Jail incarceration represents an opportunity to deliver HIV counseling and testing (C&T) services to persons at increased risk of infection. However, jails can be chaotic with rapid turnover of detainees. We conducted a pilot study to investigate the feasibility of comparing the effect of different approaches to HIV counseling and testing (C&T) in jail on subsequent HIV risk behaviors among persons testing HIV-negative.
Introduction
Correctional facilities represent an important venue for the delivery of HIV C&T services by accessing persons at increased risk of HIV infection and persons who may be marginalized from C&T services in their communities [1] [2] . Prior to incarceration, many persons engage in high-risk behaviors including risky sex and substance abuse highlighting the importance of offering HIV testing and prevention services in this setting [3] [4] . Jails, which act as the portal of entry to correctional systems, offer an opportunity to deliver C&T services to the majority of persons passing through the correctional system. However, jail incarcerations can be brief creating a challenge for jail-based HIV C&T programs that utilize standard HIV tests which may take days or weeks for test results to be available [5] . With FDA approval of rapid HIV tests, new opportunities for correctional screening programs have emerged.
Jail-based rapid HIV testing can facilitate immediate delivery of results to persons passing through the jail facility. Furthermore, it may be possible to couple negative rapid test results with individualized risk reduction counseling to maximize the HIV prevention impact of the C&T experience for detainees who quickly return to the community. This approach may reduce HIV risk behaviors following release from jail to a greater extent than standard HIV C&T where real-time HIV test results are not available and therefore cannot be combined with counseling.
To investigate the impact of rapid versus standard HIV C&T on HIV risk behaviors following release from jail, we conducted a pilot study that compared rapid HIV testing coupled with a single HIV prevention counseling session to standard HIV C&T with respect to changes in HIV risk behaviors following release from jail. Given the logistical challenges of conducting a study with a jailed population that is transitioning to the community, the objectives of this pilot study included assessing our ability to: 1) conduct rapid HIV testing with a counseling intervention within 48 hours of incarceration; 2) retain study participants following release to the community; 3) conduct a follow-up behavioral assessment in the community; and 4) analyze changes in HIV risk behaviors within the study cohort.
Methods

Recruitment
Males incarcerated at the Rhode Island Department of Corrections (RIDOC) central jail facility were recruited within 48 hours of incarceration by a research assistant. Detainees were randomly selected for participation from jail census rosters using a random number list. Participation was voluntary and informed consent was obtained. During the 10 month recruitment period, participants who received standard HIV C&T only [standard arm (SA)] were enrolled first, followed by participants who received rapid HIV C&T [rapid arm (RA)]. To be eligible for study entry, participants must have provided consent for HIV testing upon jail entry and provided a blood specimen for standard HIV testing per RIDOC protocol. Persons who had enrolled previously in the study and were released and re-incarcerated were not eligible to enroll again. The protocol was approved by the Miriam Hospital institutional review board, the RIDOC Medical Research Advisory Group, and the Office for Human Research Protections of the Department of Health and Human Services.
Baseline Assessment
On the day of enrollment, study participants completed a written baseline quantitative behavioral assessment on the day of enrollment that investigated risk behaviors during the 3 months prior to the current incarceration. The assessment was administered by the research assistant in a private setting within the medical clinic. Quantitative data included: demographics, education, employment, homelessness, health insurance, incarceration history, mental health history, substance abuse treatment, HIV testing history; alcohol use, drug use, and sexual activity (with main partner and non-main partners).
HIV C&T
Subjects in the SA completed standard HIV C&T per RIDOC protocol upon entry to jail. This consisted of routine opt-out HIV testing using a conventional enzyme immunoassay with western blot confirmation. Counseling is limited to interactions with nursing staff at the time of testing and through the HIV testing consent process. More intensive counseling is provided by HIV educators upon request and through educational sessions routinely held within the jail. HIV test results are typically available in 7-10 days. Negative HIV test results are delivered to detainees but not in a standardized or timely manner, yet, detainees can request their test result through the RIDOC medical clinic. Positive results are delivered to the detainee once available if the person is still incarcerated. If already released, the RIDOC notifies the RI Department of Health and an outreach worker contacts the person in the community. With conventional HIV testing, many detainees are released from the RIDOC prior to receiving test results.
Subjects enrolled into the RA were offered rapid HIV testing with the OraQuick® Advance HIV 1/2 rapid HIV test using an oral fluid specimen following completion of the baseline risk assessment. Since participants in the RA completed rapid testing within 48 hours of incarceration, results from conventional HIV testing completed upon intake were not yet available at the time of rapid HIV testing. During the processing of the rapid test, the participant received a single individualized risk reduction counseling session conducted by a research assistant and modeled after the Project RESPECT Brief Counseling Intervention [6] . Rapid HIV test results were delivered following completion of the counseling session. Confirmatory testing and immediate referral to the jail HIV clinical nurse was completed for any participant with a preliminary positive rapid HIV test. At the RIDOC, all persons with confirmed HIV infection receive comprehensive counseling, referral to specialized HIV care within the correctional facility, and linkage to community-based HIV care upon release.
Follow-up assessment
The length of incarceration was assessed for all study subjects by reviewing jail census rosters. Once released from jail, subjects were contacted by phone and/or letter and a follow-up behavioral assessment was scheduled six weeks after release. Participants were not eligible to complete the follow-up visit if: sentenced to prison, still awaiting trial > 6 months after enrollment, re-incarcerated at the time the follow-up assessment was to be conducted, transferred to another facility or deported, withdrew from the study, or found to be HIVinfected. At the follow-up assessment conducted in the community, participants completed a written quantitative behavioral assessment administered by a research assistant that investigated post-release risk behaviors and receipt of standard HIV test results. The extent of counseling received in jail was not quantified beyond what was provided by the research assistant to participants in the RA. Participants received $40 compensation for completing the follow-up risk assessment and compensation for transportation.
Data analysis
The baseline demographic characteristics and HIV risk behaviors of the study population were summarized using median and ranges for continuous and count data, and counts and proportions for categorical data. The risk behaviors were dichotomous or dichotomized as "presence" or "absence". Characteristics of the SA and the RA were compared using Wilcoxon rank sum tests for continuous and count data and Fisher exact tests for categorical data. Heavy drinking was defined as five or more drinks in a day at least twice a month and drug use was considered to be any reported use of the named substance. Receipt of standard HIV test results was analyzed for participants in both arms and was compared by the Pearson Chi-square test.
Changes in HIV risk behaviors from baseline to study follow-up and the effect of RA compared to SA were assessed using a Markov-chain logistic transition model [7] . The transition model allowed us to examine two transition patterns from baseline to follow-up: 1) maintaining a protective behavior; and 2) correcting a risky behavior. The probabilities of having the two transition patterns in each arm were quantified by the odds, and the effectiveness of RA compared to SA was characterized by odds ratios (OR). The model was adjusted for probation/ parole status, length of incarceration, and the time interval between jail release and completing the follow-up visit, by including them as regression covariates in the transition model. Due to sparse outcomes, the model was further adjusted for age (<30, 30−45, > 45), race, education, homelessness, employment status, recidivism (prior lifetime incarcerations < 6, ≥ 6), health insurance status, history of mental health disorder, ever participating in drug treatment, and ever having an HIV test prior to current incarceration, by including them as regression weights through propensity scores [8] . p-values < 0.05 were considered to be statistically significant. Analyses were performed using the statistical package R, version 2.6.1. (R Foundation for Statistical Computing, Vienna, Austria).
Results
Two-hundred and sixty four participants were enrolled from October 2006-July 2007 with 132 in each arm. Baseline characteristics (Table 1) were similar between the SA and the RA except SA participants were slightly older (median of 32 years vs. 29 years, p=0.03) and had a slightly higher proportion reporting ever participating in a drug treatment (62% vs. 49%, p=0.05), respectively. Lifetime recidivism with the correctional system was common with the median number of incarcerations being 7 and 6 for the SA and RA, respectively.
There were no significant differences between the SA and RA participants in self-reported HIV risk during the three months prior to incarceration (Table 2) . Recent substance use and sexual activity without condoms was common. In each arm, approximately 40% reported recent cocaine use and 10% heroin use. Approximately 20% of the cohort reported ever injecting drugs with 8% reporting recent injection. Recent sexual activity was reported by 233 participants overall (88%). Of those, 80% reported not using a condom at their last sexual encounter and 26% reported having at least 3 sexual partners within the past 3 months. Condom use with main partners was infrequent. One-hundred and eleven participants reported having recent non-main sexual partner/s and of those having vaginal sex, 36% reported never using a condom; of those having anal sex, 56% reported never using condoms.
All participants in the RA received rapid HIV test results at the time of testing. Receipt of standard HIV test results was assessed at the follow-up visit. There was one newly diagnosed HIV-infected participant in the RA who was released from jail prior to learning of his confirmed diagnosis. He was contacted in the community by a Department of Health outreach worker, notified of his HIV serostatus, and was referred to treatment. One participant in the SA tested positive for HIV but was later identified as a known chronic infection.
The follow-up visit was completed by 58 (44%) in the SA and 50 (38%) in the RA, (Pearson Chi-square p=0.31, Figure 1 ). Of those eligible to complete the follow-up (183/284), completion rates were 68% (58/85) and 51% (50/98) for the SA and RA, respectively (Pearson Chi-square p=0.02) with 75 being lost-to-follow-up. Eighty-one participants were not eligible to complete the follow-up assessment for the following reasons: sentenced to prison (57%); re-incarcerated (14%); awaiting trial for > 6 months (10%); transferred to another facility (9%); withdrew from the study (7%); found to be HIV-infected (2%); and deported (1%) The transition model analysis (Table 3 ) was limited to the 108 participants who completed follow-up visits and included two sub-analyses using the Markov logistic transition model. Analysis 1 examined 'maintaining a protective behavior' for participants that reported absence of a particular risk behavior at baseline. Analysis 2 examined 'correcting a risky behavior' for participants that reported engaging in a particular risk behavior at baseline. Table 3 shows the total number of participants reporting either the absence or presence of a particular risk behavior at the follow-up visit in comparison to baseline reporting. For example, for cocaine use in Analysis 1, 32 participants in the standard arm who completed the follow-up visit reported no cocaine use at baseline. Two of these participants reported using cocaine since jail release and 30 still reported no cocaine use at the follow-up visit. For cocaine use in Analysis 2, 20 participants in the rapid group reported using cocaine at baseline. Of these, 9 reported no cocaine use at the follow-up visit and 11 reported continued use since jail release. The odds ratios comparing the RA to SA for each risk behavior are shown in columns OR 0 (starting a risky behavior) and OR 1 (correcting a risky behavior) with associated p-values. Compared to the standard HIV C&T arm, the rapid HIV C&T intervention would be more effective in preventing initiation of a risky behavior if OR 0 was less than 1 (Analysis 1), and would be more effective in correcting a risky behavior if OR 1 was greater than 1 (Analysis 2).
No statistically significant differences were found in the transition analysis. The rapid HIV C&T intervention was not found to reduce HIV risk behavior following release compared to standard HIV C&T. There was an overall decrease in substance use and sexual risk behavior after jail release in both arms with the following proportions of participants not resuming a risk behavior since jail release: 62% (28/45) cocaine use; 69% (9/13) heroin use; 80% (8/10) injection of any drug; 45% (20/44) heavy alcohol use; 12% (8/66) unprotected vaginal or anal sex with any partner; and, 15% (9/61) no condom use at last sexual encounter.
Discussion
This pilot study examined whether individualized HIV prevention counseling could be successfully coupled with rapid HIV testing in jail and whether persons who completed HIV C&T in jail could be followed into the community in order to investigate changes in HIV risk behaviors. Incarceration represents an opportune time to deliver HIV testing and prevention services to persons at increased risk of infection since accessing this population in the community can be difficult due to active substance abuse, mental illness, homelessness, and disparities in health care. Rapid HIV testing is increasingly being utilized in jails given the transient nature of this population and the need to expand HIV screening [9] . Given recent challenges in developing successful HIV prevention interventions, the need for effective primary prevention interventions for high-risk persons has become a priority [10] .
This study confirms that jail detainees engage in HIV risk behaviors prior to incarceration. Sexual risk was frequent among study participants. Close to 40% of study participants were active cocaine users or heavy drinkers, both of which have been associated with HIV infection [11] [12] . Interestingly, the rate of IDU was relatively low and may be reflective of an overall decline in IDU in Rhode Island as a whole. New HIV diagnoses related to IDU in Rhode Island have steadily declined since the early 1990's [13] . These findings support the implementation of HIV prevention interventions in jail focusing on increasing condom use and decreasing HIV risk related to substance use.
We were successful in conducting rapid HIV testing in combination with an individualized counseling session for recently incarcerated detainees. All participants who completed rapid HIV testing received rapid HIV test results whereas less than 30% of participants who completed the follow-up visit received results from their standard HIV test. This finding supports the use of rapid HIV testing in jails where brief incarcerations are common for many detainees. Real-time delivery of rapid HIV test results will enable detainees to learn their HIV status and may help to efficiently link HIV-infected persons to HIV care. While we were able to provide individualized counseling during the processing of the rapid HIV test, this approach may present challenges to jail facilities. Individualized counseling requires time and a private setting, both of which may be limited given jails often operate at or above census capacity. Further studies are needed to examine the integration of individualized counseling services into HIV testing programs.
Forty-one percent of the entire cohort and in 59% of those eligible completed the follow-up assessment. There were challenges with evaluating risk behaviors among persons exiting jails. Thirty-one percent of the subjects were ineligible for the follow-up visit most commonly due to incarceration greater than 6 months. To limit the overall length of the study, individuals who were incarcerated greater than 6 months were excluded from the follow-up assessment. Our follow-up visit completion rate was similar to other studies where participants have been followed from the incarcerated setting to the community [14] , although higher retention rates have been observed with more intensive multi-session interventions that utilized more elaborate methods for tracking subjects in the community [15] . In future studies, follow-up rates could be maximized by recruiting participants who would be expected to be released within a brief period of time, such as those with misdemeanor charges. This study did not take into account criminal charge in the recruitment process. Our follow-up completion rate of 59% of those eligible with only one interaction in jail prior to the single follow-up assessment in the community suggests that further studies utilizing jail-based interventions are possible.
There were limitations related to the study design that may have introduced bias including nonrandomization and reliance on participant's self-report of risk behaviors. In addition to potential recall bias, participants may have been reluctant to reveal true risk behaviors in the jail setting thus underestimating actual HIV risk. Given this was a pilot study; we only conducted a one-time follow-up visit six weeks following jail release. To better assess HIV risk behaviors in the community, assessments should be conducted greater than 6 weeks after release and other predictors of risk behavior, such as court-ordered drug testing or substance abuse treatment, and probationary status, should be investigated. Finally, this study did not demonstrate greater effectiveness of the RA compared to the SA with respect to post-release HIV risk behaviors; however, as a pilot study, it was not adequately powered to do so. Therefore, conclusions about the efficacy of rapid testing combined with individualized counseling on post-release HIV risk behaviors cannot be made from the results of this study.
Jail incarceration provides a public health opportunity to deliver rapid HIV testing in combination with HIV prevention services to persons at increased risk of infection and to those who may be marginalized from HIV services in their communities. Ideally, a brief, yet effective counseling intervention could be coupled with rapid testing thus facilitating efficient diagnosis as well as risk reduction among those receiving it. The study was successful in combining an individualized risk reduction counseling session with rapid HIV testing that was completed within 48 hours of jail incarceration. In addition, this study demonstrated feasibility with investigating HIV risk behaviors following release from jail. Future studies with larger cohorts and optimized follow-up rates will be needed to determine the efficacy of jail-based HIV testing and prevention interventions designed to increase knowledge of HIV serostatus and decrease HIV risk behavior among those most in need. Participant disposition and follow-up Table 1 Baseline characteristics of the study population by arm: standard HIV testing or rapid HIV testing Table 2 Pre-incarceration HIV risk behavior of the study population by arm: standard HIV testing or rapid HIV testing Table 3 Transition model analysis of HIV risk behavior among those completing follow-up stratified by arm 
